Developmental expression of the calcium release channels during early neurogenesis of the mouse cerebral cortex.
The developmental changes of intracellular calcium release channels of mouse neocortex were studied at the onset of neurogenesis, which occurs between embryonic days E11 and E17. The three main isoforms of the two families of intracellular calcium release channels, namely the inositol trisphosphate receptors (IP3R) and the ryanodine receptors (RyR), were detected by their transcripts in the cerebral hemispheres, as early as stage E11. The major isoforms of each family, IP3R-1 and RyR-2, were found at the protein level by Western blot analysis. Expression of these proteins increases progressively throughout brain development. Their localization in coronal sections of cortex has been observed by immunodetection from E12, and compared to the TuJ1 (anti-class III beta-tubulin antibody) neuronal specific labelling. The expression of both channels is greatly enhanced after E12, and both were seen to be present in most of the proliferative and neuronal cells of the slice. Between E12 and E13, there is a striking transition in the pattern of calcium release elicited by specific agonists of these channels, thimerosal for IP3R and caffeine for RyR. The signals induced by thimerosal were not zone-specific, while the observed calcium release signals induced by caffeine were predominantly restricted out of the ventricular zone. This zone-specific caffeine sensitivity is consistent with the main RyR localization immunodetected at E13. Our results indicate that there is a time lag of several days between the molecular detection of calcium release channels and their functional expression, around the time of neuronal differentiation. Altogether, they provide a molecular basis for analyzing the developmental modulation of calcium signals useful for neurogenesis progression.